Background Aggressive challenging behaviour is very common in care homes for people with intellectual disability, and better psychological treatments are needed. Nidotherapy aims to change the environment of people with mental illness and is an appropriate treatment for this group of disorders. Method The design was a cluster randomised trial of 20 care homes in which the staff either received training in nidotherapy or the enhanced care programme approach (ECPA), with equivalent duration of treatment in each arm. Cluster randomisation of care homes was carried out at the beginning of the study by an independent statistician. Primary and secondary outcomes were not specified exactly in view of absence of previous study data, but changes over time in scores on two scales, the Modified Overt Aggression Scale and the Problem Behaviour Check List were the main outcome measures. Serious violent incidents were recorded using the Quantification of Violence Scale. All these measures were recorded monthly by research
Introduction
Probably the most common clinical problems in those with intellectual disability (ID) is the manifestation of aggressive, or aggressive challenging behaviour (Emerson et al. 1994 ), aimed at themselves or others. This can be a source of considerable distress to both subjects and their carers (Hensel et al. 2012) and is surprisingly common. Because it is not a formal diagnosis, it is difficult to be certain about its prevalence but about one in five people with ID exhibit such behaviour (Cooper et al. 2007; Lundqvist 2013) , with its manifestation being shown frequently in staffed accommodation (Bhaumik et al. 2009) When it was first identified as a problem, it was treated with medication, particularly anti-psychotic drugs (Bair & Herold 1955; Clarke et al. 1990 ), but although these drugs have been, and continue to be, prescribed regularly to such people when they show aggressive behaviour, recent evidence has suggested that these drugs are quite ineffective in reducing such behaviour (Tyrer et al. 2008) and are not cost effective . Much more attention is now being paid to psychological interventions. It is also of importance to psychiatric services to note that challenging behaviour is the main cause of failure to accommodate to community placements and for transfer to other, more intensively staffed units, including hospitals, and so its costs to the NHS are high. It is therefore a priority to consider alternative methods of managing the aggressive behaviour, particularly non-pharmacological ones.
Nidotherapy is a new treatment approach that attempts to treat the problems of aggressive challenging behaviour in a different manner, not by treating the behaviour directly, but by changing the environment to create a better fit between the person and society (Tyrer et al. 2003) . It can be applied to many different mental health problems (Tyrer et al. 2007a) and is normally well accepted by people with chronic mental health problems when other interventions have failed (Spencer et al. 2010) . The evidence base for the efficacy of nidotherapy comes from case reports (Tyrer 2002) , qualitative and cohort studies Spencer et al. 2010) , and a randomised controlled trial (Ranger et al. 2009; Tyrer et al. 2011) . These have shown that nidotherapy, when practised by trained therapists, is well accepted by patients with few, if any, adverse effects, shows promise in the management of antisocial behaviour ) and in patients with severe mental illness and personality disorder (Ranger et al. 2009) and is likely to be of value when standard evidencebased treatments have failed (Tyrer & Bajaj 2005) . In the randomised trial of patients in an assertive outreach team, patients receiving nidotherapy in addition to standard treatment had better social function after 6 months with reduced usage of hospital beds together with marked cost savings, compared with assertive outreach management alone (Ranger et al. 2009; Tyrer et al. 2011) .
As aggressive challenging behaviour in people with ID is often associated with personality disorder (Tyrer et al. 2014 ) and has a limited overlap with antisocial behaviour, nidotherapy was considered to be an appropriate intervention and, after being tested briefly in care homes, was considered to be desirable in this setting.
The care programme approach (CPA) was introduced to adult psychiatry in 1990 in England as an initiative to ensure continued care of patients who were discharged from hospital. It provided a basic structure of multidisciplinary follow-up and review at regular intervals by community mental health teams. It was successful in maintaining contact with patients but led to an increase in admissions (Tyrer et al. 1995) and later was realised to be unnecessary for patients with straightforward mental health problems when a single practitioner was sufficient for good care. The enhanced CPA (ECPA) was therefore introduced in 2008 for those ' individuals who need: multi-agency support, active engagement, intense intervention, support with dual diagnoses, and who are at higher risk' (Department of Health 2008, p.11) . Among those considered to be at higher risk were people with ID. Despite this guidance, the policy was not formally adopted by ID services although its general principles were adopted in many settings, including care homes. It is also considered to be helpful in reducing episodes of aggressive behaviour (Kelly & Humphrey 2013) .
The management of aggressive challenging behaviour is one of the major challenges to staff in ID services (Hensel et al. 2012) . Despite important advances in the methodology of testing an array of treatment interventions, including antipsychotic and other drug treatment (Tyrer et al. 2008; OliverAfricano et al. 2009 ), anger management (Willner et al. 2013) , assertive community treatment (Martin et al. 2005; Oliver et al. 2005) , applied behavioural analysis (Hassiotis et al. 2009 ) and cognitive behaviour therapy (Taylor et al. 2005; Hassiotis et al. 2013) , a recent systematic review and meta-analysis found considerable heterogeneity in findings and no consistent evidence of efficacy despite trends in favour of some of these (Koslowski et al. 2016) .
The study (Nidotherapy for Aggressive Behaviour in Intellectual Disability) therefore aimed to examine the relative merits of nidotherapy and the ECPA for people with ID, in a feasibility clusterrandomised trial.
Method

Study design and participants
Nidotherapy for Aggressive Behaviour in Intellectual Disability was planned as a pilot pragmatic clusterrandomised controlled trial in care homes where at least one resident was showing challenging behaviour on repeated occasions. It was postulated that in the setting of a care home, challenging behaviour of one person could have a destabilising effect on other residents, and so it was appropriate to regard each care home as a unit in the trial and be cluster randomised accordingly.
All care homes in the study were randomised at the beginning of the study (October 2010).
Randomisation
The staff at care homes were approached in North and South London, Essex, Hertfordshire and Middlesex (all counties surrounding London in the south of England), and covered a range of suburban and rural areas. It was explained to each care home initially that at least one resident should be manifesting recurrent challenging behaviour and that both staff and residents would need to approve their involvement in the study. Once full approval had been reached for all the care homes, they were randomised to one of the two interventions, using constrained randomisation to create approximately equal numbers in the two groups by area and total numbers, by an independent medical statistician from a different university.
Inclusion and exclusion criteria
All residents in the care homes identified in the study were eligible to be included if they had (1) clear previous evidence of borderline intelligence, mild, moderate or severe ID using ICD-10 criteria (World Health Organisation 1992); (2) had at least one resident in the care home who had shown repeated aggressive challenging behaviour sufficient to score 4 or more on the Modified Overt Aggression Scale (MOAS) (Sorgi et al. 1991) ; and (3), were aged between 17 and 70.
Exclusion criteria were (1) explicit refusal by any staff member or resident to take part in the study (which would exclude that care home from involvement in the study), and (2) those residents that were in the process of leaving the care home for any reason. For those residents with severe intellectual difficulty unable to give informed consent, the relevant allocated staff member gave approval after assessment. This was considered ethically appropriate as the intervention was being given to staff alone.
Mental health status was not recorded in the study, and its presence was not a reason for exclusion.
Form of intervention
In both groups, the intervention was given to the staff of the care homes. The rationale for this study as a cluster randomised trial was three-fold. A care home is a good example of an intact cluster (as every member of staff interacts with every resident). If we had trained one member of staff in the same care home in one intervention and another in a different one the risk of contamination of input would be high, as it would be impossible to avoid interaction, and by randomising care homes, not individuals, it was possible to recruit many more residents, all of whom could be impacted by aggressive behaviour. All these are good reasons for choosing cluster rather than individual randomisation (Donner & Klar 1994) .
There were other merits in choosing this approach: (1) the staff knew all the residents and together were involved in 24-h supervision so all episodes of challenging behaviour would be detected; (2) those with more severe intellectual difficulties could be included in the study using this approach and this group has the greatest level of challenging behaviour; (3) if the intervention was successful the staff could maintain it after the end of the study; and (4) any learning from the intervention could be better shared with all the staff and improve consistency.
Interventions
Both interventions were given in the same type of format and for approximately the same number of sessions to reduce the impact of non-specific factors. Treatment fidelity was not measured.
Nidotherapy arm
All the staff (at all levels of seniority) in care homes allocated to nidotherapy were informed about the subject initially by sending a summary of written information about nidotherapy based on previous publications (Tyrer et al. 2003; Tyrer & Bajaj 2005; Tyrer 2009 ) so that all staff were familiar with the aim of the treatment by the time intervention was given over the 6-month period between December 2010 and May 2011. The intervention was given in group format with a presentation followed by discussion by HT (with PT as back-up). Nidotherapy attempts to treat the problems of behaviour by changing the environment to create a better fit between the person and society and in so doing reduce the frequency of such behaviours. The four components of nidotherapy -person-environment understanding, environmental analysis, creation of a new environmental pathway (nidopathway) and monitoring of the pathway -were delivered to the staff in a rough sequence over the 6-m period. This was discussed in connection with manifest aggressive episodes noted in the care homes and the nidotherapy options offered.
Enhanced care programme treatment arm
All the staff in care homes allocated to the ECPA also received the published guidance summary. This is a managed treatment and supervised plan that deals with monitoring, risk and crisis management that is accompanied by accurate recording and action plans. The ECPA intervention was delivered by AI, an experienced former deputy manager of an assertive outreach team, and, as with the nidotherapy arm, presentation of the approach was given in group format followed by discussion.
The trial therefore examined the relative merits of nidotherapy and the CPA in this population in the form of equivalent educational interventions. This was considered to be important as increased attention alone in this population is often beneficial. Occasionally, patients were seen also if needed to clarify the form and nature of the aggressive behaviour.
Assessments
All assessment were made by AT or RE without knowledge of trial allocation or of the dates or times of intervention. This was deliberately planned to reduce the risk of disclosure of allocation of treatment. The research assistants visited the care homes at monthly intervals over a 15-month period (with some initial ones being before trial allocation) and recorded episodes of challenging behaviour using the following instruments after meeting staff and checking records: a The MOAS (Sorgi et al. 1991) with at least one resident having a score of 4 at baseline to enter the study; b The Problem Behaviour Check List (PBCL). A new scale developed initially in a previous study (Tyrer et al. 2014) , consisting of seven items of behaviour covering all aggressive behaviour, selfharm, inappropriate sexual behaviour, demanding and oppositional behaviour, and wandering (Tyrer et al. 2016 ), c The Quantification of Aggression Scale (Tyrer et al. 2007b ) developed in the course of assessing patients in the Dangerous and Serious Personality Disorder Programme, and only intended for the assessment of serious violent episodes, using a score of 9 as the threshold for severe violence.
These scales were rated monthly from the time of randomisation to 8 months after completion of treatment (15 m).
Ethical issues
Consent to enter the study was sought from each staff member and resident only after a full explanation had been given, an information leaflet offered and time allowed for consideration. All participants were free to withdraw at any time from the treatment but none chose to do so. Ethical approval was given by the North Wales Research Ethics Committee (10/ WNo01/1).
Statistical analysis
As this was a feasibility study with no previous quantitative data, no formal sample size calculation was made, but on the basis of previous recommendations in psychiatric studies where too many studies have too small numbers included (Johnson 1998) , it was aimed to randomise around 200 residents. The outcome variables in the analyses were the MOAS total score and Problem Behaviour Checklist total score, each of which was continuous measures. The Quantification of Violence rating was confined to serious episodes of violence only. The formal period of the study was one year after randomisation, but follow-up was extended to 15 months.
The analyses were implemented in the statistical packages MLwiN (negative binomial models) and Stata (logistic regression models).
Results
A total of 200 residents (115 ECPA arm (51M:64F, age range 18-66), 85 nidotherapy arm (43M:42F, age range 17-70)) were included at baseline. The CONSORT diagram for the study is shown (Fig. 1) . Assessments were made of most residents in the initial 12 months of the study, but there were many fewer in the last three months because data were not collected by the research assistants at some care homes, and the data for the last two months are likely to be unreliable. The 20 care homes in Hertfordshire (2), London (6), Middlesex (7) and Essex (5) were allocated by constrained randomisation by an independent statistician to ensure approximately equal care home, and maintenance of balance by site area (Fig. 1) . All residents and staff in the care homes received an information sheet and meetings about the study and in none of them were there any refusals. The mean number of training visits to each care home was 2.5 in the ECPA arm and 2.6 in the nidotherapy arm of the trial, somewhat less than planned owing to difficulties in getting staff together at common times.
The unit of analysis was the individual monthly challenging behaviour score, using multilevel regression methods to allow for the data structure. Three-level models were used with individual measurements nested within patients, contained within homes. The outcomes were recorded on a continuous scale. The positively skewed outcome values were assumed to follow a negative binomial distribution. This was used in preference to the Poisson distribution (sometimes used in such situations) due to the severity of the skewness as many of the scores were zeros. The analysis was performed using negative binomial regression.
To investigate how the treatment effects varied over time, the interaction between treatment group and time period was fitted. A significant interaction would suggest that the effect of treatment varied over time. If a significant interaction was observed, the effect of treatment was quantified separately for each time period. If no significant interaction was observed, it can be assumed that there was a similar effect of treatment for all three time periods, and thus only the overall effect of treatment for all time intervals combined was considered.
The main findings are summarised in Figs 2 and 3 and Tables 1 and 2. The data were skewed with over 50% of MOAS and PBCL scores being zero. Differences between the groups varied over time. In the ECPA group, there was a 2.9% reduction in the proportion of patients with no MOAS score at baseline (43.6% to 40.7%) after one year, whereas in the nidotherapy group there was a 12.2% reduction from 40.7% to 28.5%, but this was not significant (P = 0.28). However, these differences between the treatments only emerged 10 months after the intervention had been given (Figure 2,3) and interpretation is to some extent marred in the last two months of the study as there were many fewer assessments in these times. Overall, for both MOAS (P = 0.08) and PBCL ratings (P = 0.03) there were marginally significant differences in time/intervention interactions, but when examined at different time periods these differences disappeared ( Table 1, 2) .
There were 23 and 18 marked violent episodes in the ECPA and nidotherapy groups, respectively, over the course of the study (χ 2 = 0.98, df 1) (Yates correction, ns). 
Discussion
The results of the study are somewhat unusual in that most of the changes took place some months after the intervention had finished. If the study had ended at 8 months, there would have been no evidence that either intervention was having a beneficial effect. In the longer term, there is a difference, but not a marked one, suggesting that nidotherapy is somewhat more effective than enhanced care programming, but this is compromised to some extent by the lower number of assessments at the end of the study and by the large number of zero scores. As there was no primary outcome measure specified, the presence of an occasional significant finding might well be a chance one. The reduction in challenging behaviour is clearer for problem behaviours as a whole rather than aggressive behaviour only, and this is relevant for further studies. The findings also suggested that the PBCL is a good measure to record challenging behaviour in all its aspects. As both interventions were relatively short and of equivalent length, the likelihood of one form of management being highly more effective than another was relatively low. But the finding that nidotherapy showed indications of greater efficacy later in the study is in keeping with previous qualitative evidence that it takes time for the main principles of the treatment to be embedded into practice (Spencer et al. 2010) . It is also standard practice in nidotherapy not to introduce the treatment during the active treatment of acute mental illness (Tyrer 2009) , and it is likely that at least several residents were not able to gain from this form of management until their mental states had stabilised.
When we consider the setting in which the interventions were given, these findings are not so unusual. Whenever treatment is given in the form of an educational intervention to staff, it is well established in health service settings that it takes time for training and education to show itself in patient outcomes, sometimes extending over months and years (Huz et al. 1997; Gilburt et al. 2014) . Care home staff found it unusual to be exposed to this type of training, and there is always the danger that it can be perceived as an additional stress rather than a benefit (Noone & Hastings 2009 ). There are also important interactions that may impact on outcome (Gentry et al. 2001) .
In the population concerned, only a minority were manifesting challenging behaviour at the beginning of the study. But several showed evidence of this later in the course of the investigation, and it is possible that knowledge of nidotherapy principles enabled environmental solutions that were much more successful in the nidotherapy allocated care homes and those allocated to care programming.
In this pilot cluster randomised controlled trial, which had no qualitative components or staff surveys incorporated, it is not possible to conclude how the delayed benefit was achieved. In previous studies of nidotherapy, the treatment has been given by face-toface contact, and improvement has been noticed more quickly (Ranger et al. 2009) , although full benefit is not shown for 12 months. There may also be special characteristics of care homes that make change less rapid, and it would be of interesting to know if there are similar delays in improvement in other residential mental health settings, in which the close apposition of patients and staff creates particular challenges (Lelliott et al. 1996) . The methodology of the trial also deserves comment. There were limited resources for the study, yet it was able to recruit 200 residents with relative ease, and this is often very difficult in studies in intellectually disabled people (Oliver-Africano et al. 2010) . Cluster randomisation poses some problems, but this study suggests that care homes are ideal for cluster randomisation as they are homogeneous units and have little interaction with other care homes. This could be a possible way forward in planning randomised trials of treatment interventions in the future. These are particularly relevant in ID where the problems of individual randomisation and consent tend to lead to significant under-recruitment to trials and consequent heterogeneity preventing firm conclusions about efficacy to be made (Koslowski et al. 2016) .
The results should be of considerable interest in an area where there is still limited, even though encouraging, evidence of efficacy for psychological treatment (Willner 2005; Hassiotis et al. 2009; Willner et al. 2013) . They suggest that nidotherapy is worthy of further investigation in this population, probably in more intensive form. It expands the evidence base for nidotherapy (Chamberlain & Sampson 2013) and suggests that group education may be a cost-effective way of delivering an intervention that has potential in many areas of ID. A large-scale trial using cluster randomisation is the best way of investigating this further, and the experience of this study suggests that there would be little difficulty in recruiting large numbers of 500 or greater.
